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Question 1 A patient has been prescribed Drug Z with an MTC of 200 mg/L. 
Finish review 1D: 3804 
Corect Assuming the volume of distribution is 7 L and the kg is 0.6 h? and the procedure only allows injections 
P Fag question every half hour, what is the maintenance dose to achieve the MTC (Minimum Toxic Concentration)? 
Gm 
Select one: 
51mg X 
363 v Iae 
iit Rose Wang (ID:113212) this answer is correct. The calculated maintenance dose is 363 
mg. 
1400 mg ¥ 
110 mg % 


Marks for this submission: 1.0/1.0. 


TOPIC: Pharmacokinetics and Biopharmaceutics 


LEARNING OBJECTIVE: Determine the maintenance dose. 


BACKGROUND: For multiple dosing, maintenance can be determined by the following equation 


Dose = Cp, -Va- (1 — e*t) 

Where, 

Dose = maintenance dose (mg) 

Cymax = maximum plasma concentration (mg/L) 
Va = volume of distribution (L) 

Key = elimination rate constant (h1) 
SOLUTION: 

Step 1: Identify the given values. 
Comaz = 200772 
Va=7L 

Ka= "2 
t=0.5h 


Step 2: Calculate the maintenance dose by substituting the values into the following formula. 


Dose = Cy,,, Va (1—e*"*) 
Dose = 200%! .7 L. (1—e™ 95") 
Dose = 363 mg 


Always check your units to ensure they cancel out and you are left with the desired units. 


Answer: The maintenance dose is 363 mg. 


RATIONALE: 
Correct Answer: 


(Option #2): The calculated maintenance dose is 363 mg. 


Incorrect Answers: 


(Option #1): The calculated maintenance dose is not 51 mg. 
(Option #3): The calculated maintenance dose is not 1400 mg, 
(Option #4): The calculated maintenance dose is not 1400 mg, 


TAKEAWAY/KEY POINTS: 


The following equation can calculate the maintenance dose: Dose — Cp, „ - Va - (1 — e*t) 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. Pharmaceutical calculations (15th edition.). Philadelphia: Wolters Kluwer. 


The correct answer is: 363 mg 


Question 2 A patient needs to receive Drug L every 8 hours IV. In order to be effective, drug L's average steady- 


ID: 3805 state concentration needs to be 5 mg/L. Drug L's clearance is 0.05 L/min. 


Corect 


Peai What is the maintenance dose that is needed to achieve the effective steady-state concentration that is given 
(Sena Feecback every 8hours? 


Select one: 


50mg * 


120 v 


mg Rose Wang (ID:113212) this answer is correct. The calculated maintenance dose is 120 


mg. 


Marks for 
TOPIC: Pharmacokinetics and Biopharmacokinetics 
LEARNING OBJECTIVE: 


is submission: 1.0/1.0. 


To determine the maintenance dose of the drug. 


BACKGROUND: 
The following equation can determine the maintenance dose of the drug: 
MaintenanceDose = “C4 

Where, 


Css = steady-state concentration (mg/L) 
CI = clearance (mL/h) 

F = bioavailability 

T = dosing interval (h) 

SOLUTION: 


Step 1: Identify the given values. Not that bioavailability is 1 during IV administration. 

T=8h 

Cl= 0.054 x 2min 
min 


h 
Ca =5 


Step 2: Substitute the values to find the maintenance dose needed. 


A Corl 
MaintenanceDose = 


MaintenanceDose — 


maintenanceDose = 120mg 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: The maintenance dose is 120 mg. 

RATIONALE: 

Correct Answer 

(Option #2): The calculated maintenance dese is 120 mg. 


Incorrect Answers. 
(Option #1): The calculated maintenance dose is not 50 mg. 

(Option #3): The calculated maintenance dose is not 100 mg. 

(Option #4): The calculated maintenance dose is not 80 mg. 

TAKEAWAYIKEY POINTS: The maintenance dose of the drug can be determined by the following equation: 
cr 


Maintenance Dose = 
REFERENCE: 
[1] Ansel, H. C., & Stockton, S. J. Pharmaceutical calculations (15th edition). Philadelphia: Wolters Kluwer. 


The correct answer is: 120 mg 


uenia 3 If the half-life of a drug is 7 hours, what is the Ka? 
10:3806 
ee Select one: 
Y Fag question URES 
(Sena Fee x Rose Wang (ID:113212) this answer is correct. The calculated Kais 0.1 Ir 
0.97 h! % 
0.69: x 
10hT% 
[Corect] 


Marks for this submission: 1.0/1.0. 


TOPIC: Pharmacokinetics and Biopharmaceutics 


LEARNING OBJECTIVE: Determine the Ka 

BACKGROUND: The can be calculated by the following equation: 
halflife = 

SOLUTION: 

Step 1: Rearrange the half-life formula to solve for Ke. 


-e _ h) 
halflife = 32 


ERE 
ka = Talflife 
Step 2: Substitute the values and solve. 
p — "O 
ka = Falfiife 
In( 
ka =O01h+ 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: The kais 0.1 h! 

RATIONALE: 

Corect answer. 

(Option #1) The calculated Ke is 0.1 K". 


Incorrect Answer: 
(Option # 2) The calculated Kg is not 0.97 h”. 
(Option #3) The calculated Keis not 0.69 h". 
(Option #4) The calculated Kais not 10 n°". 


mia) 


‘TAKEAWAYIKEY POINTS: The Ke can be calculated by rearranging the following equation:hal fli fe = 


REFERENCE: 
[1] Ansel, H. C., & Stockton, 5. J. Pharmaceutical calculations (15th edition). Philadelphia: Wolters Kluwer. 


The correct answer is: 0.1 ht 


Question 4 If the Ka of a drug is 0.2 h’, what is the half-life in hours? 
10; 3807 
casi Select one: 
í 0.29h X 
Sena reecback 
0.69 h X 
346h¥ 7 
Rose Wang (ID:113212) this answer is correct. The calculated half-life is 3.46 h. 
151h® 


Marks for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics and Biopharmaceutics 

LEARNING OBJECTIVE: 

To determine half-life for first-order elimination. 

BACKGROUND: 

For the drug following the first-order model, the half-life can be calculated by the following equation: 


aea 


where, 

ti = haltife (h) 

Key = first-order elimination rate constant (hr!) 
SOLUTION: 


As you are given the Ke, simply substitute into the formula for half-life to solve. 
In(2) 


tip 


0.693 


tip =o; 
tip =3.46h 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: The half-life of this drug is 3.46 hours. 

RATIONALE: 

Correct Answer: 

(Option #3): The calculated halfsife is 3.46 h. 

Incorrect Answers. 


Question 5 
ID: 3808 


Question 6 
1D: 3809 


Correct 


(Uption #1): Ine caicuiatea namie Is not U-29 n. 
(Option #2): The calculated halife is not 0.59 h. 
(Option #4): The calculated halife is not 1.54 h. 


TAKEAWAY/KEY POINTS: From the unit of K(f), identify that the drug is following first-order elimination and solve the problem using the 
first-order half-life equation 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 3.46 h 


Drug F has a half-life of 4 hours. 


What percent of the dose remains after 10 hours? 


Select one: 
6.25% X 


17.6% Y 
Rose Wang (ID:113212) this answer is correct. The calculated percentage of the drug is 17.6 %. 


824%% 
93.75% X% 


Marks for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics and Biopharmacokinetics 

LEARNING OBJECTIVE: 

To determine the percentage of the dose that remains after a certain number of half-lives. 
BACKGROUND: 

The percentage of dose lef after a certain time can be calculated by the following equation: 


N(t) = No(4) 3 
Where, 

N(t)= final amount 
N(0} = initial amount 


Ti2= naimie 
SOLUTION: 
Step 1: Identify the halflife time in hours 
ti=4 
Step 2: Calculate the dose left after 10 hours where N(t) is the final amount and No is the initial amount 
iy 
NGE) = No(3) = 
20 
= sary 
N(10) = 100($)* 
N(10) = 17.6 
Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 17.6% is the drug compound is left after 10 hours 
RATIONALE: 
Correct Answer: 
(Option #2): The calculated percentage of the drug is 17.6 %. 


Incorrect Answers: 
(Option #1): The calculated percentage of the drug is not 6.25 %. 
(Option #3): The calculated percentage of the drug is not 82.4 %. 

(Option #4): The calculated percentage of the drug is not 93.75 %. 


‘TAKEAWAYIKEY POINTS: 


The percentage of the remaining dose can be calculated by the following equation: N(t) = M(4) 
REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. Pharmaceutical calculations (15th edition.) Philadelphia: Wolters Kluwer. 
The correct answer is: 17.6% 


ing 70 kg is given 100 mg of a drug intravenously, every hour. The volume of 
distribution for this drug is shown to be 5 L/kg, and the ke is shown to be 0.42 h`', 


What is the average Cp for this drug? 


Select one: 


Question 7 
10:3810 
Corect 


Fag question 


0.68 v 


fate Rose Wang (ID:113212) this answer is correct. The calculated average C, of the drug is 
0.68 mg/L. 

47.6 mg/L* 

17 mg/L% 

476 g/L% 


Maris for this submission: 1.0/1.0, 
TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To determine the average Cp for drugs. 

BACKGROUND: 

The following equation can be used to determine the average Cp of the drug: 
Cp= 
Where, 
Cp = average plasma concentration (mg/L) 
Va= Volume of distribution (Likg) 

Key = First order elimination rate constant (h!) 
T = time interval (h) 

Dose = dose ofthe dug (mg) 

SOLUTION: 

Step 1: Identify the given values. 
Vd=5% 

Mass = 70 kg 

Trk 

k= ye 

Dose = 100 mg 


Step 2: Substitute the values into the average Cp formula. 


na 
Vis Mask 


Si Dose 

Cp = VagtxMasexka 
= 100 

CP = saxroxoe 

Cp = 0.6877 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: The average Cp of the drug is 0.68 mg/L. 

RATIONALE: 

Correct Answer 

(Option #1): The calculated average C, of the drug is 0.68 mg/L. 


Incorrect Answers: 
(Option #2): The calculated average Cp of the drug is not 47.6 mg/L. 
(Option #3): The calculated average Cp of the drug is not 17 mg/L. 
(Option #4): The calculated average Cp of the drug is not 47.6 g/L. 


‘TAKEAWAYIKEY POINTS: 


The average plasma concentration of the drug can be determined by the equation: Cp = 
dose and time interval 


Dose 
VaT Mesk using the volume of distribution, 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


[2] Southwood, R., Fleming, V. H., Huckaby G. (2018). Concepts in Clinical Pharmacokinetics (7th edition). Athens: ashp publications. 


The correct answer is: 0.68 mg/L 


What is the clearance for a drug with a Key of 0.0045/min and a Vg of 100 L? 


Select one: 
370 L/h % 
0.45 L/h X 
27Uh Y 


Rose Wang (ID:113212) this answer is correct. The calculated clearance is 27 L/h. 


500 L/h X 


Question 8 
1D:3811 


Corect 


Fag question 


Send Feedback 


Marės for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics and Biopharmaceutics 

LEARNING OBJECTIVE: To determine the clearance. 

BACKGROUND: The following equation can be used to determine the clearance 
Cl= Ka x Va 

Where, 

Va = volume of distribution (L) 

Ke. = elimination rate constant (h-1) 

CI = clearance (L/h) 


SOLUTION: 


Step 1: Identify the given values and convert ke into minutes. 
Ka = 208, x min _ 027 


min w ~ 
Va = 100 L 
Step 2: Multiply Ke by Vato find clearance. 
Cl= Ka x Va 
Cl = 0.27hr x 100 L 
Cl= 27% 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: The clearance of the drug is 27 L/hr. 

RATIONALE: 

Correct Answer: 

(Option #3): The calculated clearance is 27 L/h. 


Incorrect Answers: 
(Option #1): The calculated clearance is not 370 L/h. 


(Option #2): The calculated clearance is not 0.45 L/h. 

(Option #4): The calculated clearance is not 500 L/h. 

TAKEAWAY/KEY POINTS: 

The clearance can be calculated by the following equation: Cl = Ker x Va 

REFERENCE: 

[1] Ansel, H. C., & Stockton, S. J. Pharmaceutical calculations (15th edition). Philadelphia: Wolters Kluwer. 
The correct answer is: 27 L/h 


Drug C has a clearance of 0.25 L/min and an elimination rate of 1.2/hour. 


What is the volume of distribution for this drug? 


Select one: 
18L% 
0.08 LX% 
0.2L% 


1251y 
Rose Wang (ID:113212) this answer is correct. The calculated Vd is 12.5 L. 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics and Biopharmacokinetics 

LEARNING OBJECTIVE: 

To determine the volume of distribution of the drug. 

BACKGROUND: 

The volume of distribution can be calculated by the following equation: 


-a 
Va i 


Where, 

Va = volume of distribution (L) 

Cl = clearance (mL/min) 

Ka = elimination rate constant (hr or min") 


SOLUTION: 
Step 1: Identify the given values and convert ke into minutes. 
hr_ _ 0.02 
60 min min 


cl= 


min 


Step 2: Divide clearance by elimination rate constant to find the volume of distribution. 


Question 9 
1D: 3812 


Corect 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: The volume of distribution is 12.5 litres. 

RATIONALE: 

Correct Answer: 

(Option #4): The calculated Vy is 12.5 L. 

Incorrect Answers: 

(Option #1): The calculated V, is not 18 L. 

(Option #2): The calculated Va is not 0.08 L. 

(Option #3): The calculated Vg is not 0.2 L. 

‘TAKEAWAYIKEY POINTS: 

The volume of distribution can be calculated from the clearance and elimination rate constant. 

REFERENCE: 

[1] Ansel, H. C., & Stockton, S. J. Pharmaceutical calculations (15th edition.). Philadelphia: Wolters Kluwer. 
The correct answer is: 12.5 L 


What is the loading dose needed for a patient with a volume of distribution of 200 Lto achieve a plasma 
concentration of 40 mg/L? 


Select one: 
59% 
0.2 mg % 
8000 g% 


savy 
4 Rose Wang (ID:113212) this answer is correct. The calculated loading dose is 8 g. 


Marts for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics and Biopharmacokinetics 

LEARNING OBJECTIVE: 

To determine the loading dose for the drug 

BACKGROUND: 

The following equation can be used to determine the loading dose of the drug: 


Vg = Volume of distribution (L) 

Cp= plasma concentration of drug (mg/L) 

SOLUTION: 

Step 1: Use the formula Le = Va* Cp 

La = Va* Cp 

La = 40 7 x 200 L = 8000 mg 

Step 2: Convert 8000 mg into grams. 
oy 

8000 mg x Joz = 89 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 8 g is the loading dose. 

RATIONALE: 

Correct Answer 

(Option #4): The calculated loading dose is 8 g. 


Incorrect Answers. 
(Option #1): The calculated loading dose is not 5 g. 

(Option #2): The calculated loading dose is not 0.2 mg. 
(Option #3): The calculated loading dose is not 8000 g. 


‘TAKEAWAYIKEY POINTS: 


The loading dose can be determined by using the equation: Lg = Vq * Cp using the volume of distribution and plasma 
concentration. 


REFERENCE: 
[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition,), Philadelphia: Wolters 


Wlinsiae 


The correct answer is: 8 g 


Question 10 If a drug has a therapeutic window of 150 mg/L and an MTC (Minimum Toxic Concentration) of 500 mg/L, 
10:3813 what is the dosage interval for IV administration to maintain an effective C, at all times given that the Kai is 
Genet: 0.9/hour? 
Y Pagg 
a Select one: 

69h* 

45h% 

0.40 hV 

Rose Wang (ID:113212) this answer is correct. The calculated dosing interval is 0.40 h. 
1.33 hX 


Marks for this submission: 1.0/1.0, 
TOPIC: Pharmacokinetics and Biopharmaceutics 
LEARNING OBJECTIVE: Determine the dosage interval for the maintenance dose 


BACKGROUND: The dosing interval can be determined by the following equation: 
ne) 


Dosing interval = 
Where, 

MTC = maximum therapeutic concentration (mg/L) 

MEC = minimum effective concentration (mg/L) 

Key = elimination rate constant (h1) 

SOLUTION: 

Step 1: Find the MEC by subtracting the therapeutic window from the MTC. 
MEC = MTC - therapeutic window 

MEC = 50072 = 15042 

MEC = 3507 


Step 2: Substitute the values into the dosing interval formula. 


Dosing interval = 


Dosing interval = 2 
Dosing interval = 0.4 hours 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: The dosing interval is 0.4 hours. 

RATIONALE: 

Correct Answer: 


(Option #3): The calculated dosing interval is 0.40 h. 


Incorrect Answers: 
(Option #1): The calculated dosing interval is not 6.9 h. 
(Option #2): The calculated dosing interval is not 4.5 h. 
(Option #4): The calculated dosing interval is not 1.33 h. 


TAKEAWAY/KEY POINTS: The dosing interval can be determined by the following equation: 


cx 


Dosing interval = 
REFERENCE: 
[1] Ansel, H. C., & Stockton, S. J. Pharmaceutical calculations (15th edition.). Philadelphia: Wolters Kluwer. 


The correct answer is: 0.40 h 


Ka 


Finish review 


